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ENVIRONMENTAL CONTAMINATION BY Toxocara spp. EGGS IN A RURAL SETTLEMENT IN BRAZIL
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SUMMARY
In order to study the environmental contamination by Toxocara spp. eggs in a rural community from the Pontal do Paranapanema 
region, São Paulo State, Brazil, soil samples from 31 out of 121 plots were collected in eight different places on each house. The 
samples were submitted to flotation technique in sodium nitrate (d = 1.20g/cm3). Eggs of Toxocara spp. were recovered in nine (29.03%) 
out of the 31 plots. At least one dog was registered in 27 of the 31 plots examined (87.1%) and at least one cat in 17 (54.84%). The 
number of pets per plot ranged from one to six (mean of 2.3) for dogs and one to 14 (mean of 1.29) for cats. In 16 plots (51.61%), the 
presence of both dogs and cats was observed. There was no relation between the presence of pets in the plots and soil contamination 
(p > 0.05). However, the environmental contamination by Toxocara spp. eggs associated to the poor conditions of the inhabitants may 
be an important risk factor for the human population to ocular or visceral larva migrans.
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INTRODUCTION
Toxocara canis and Toxocara cati are saprozoonotic parasites of dogs 
and cats, respectively, capable of infecting man and causing toxocariasis. 
Infection of human beings is caused by ingestion of embryonated eggs 
containing L2 larvae, especially T. canis, by hand-to-mouth contact1. 
The infective larvae hatch, penetrate the intestinal wall, migrate through 
the soft tissues of the body, and may result in either ocular or visceral 
larva migrans7.
Human toxocariasis is probably one of the widest spread zoonotic 
nematode infections, and it is considered one of the most prevalent 
helminthiasis in industrialized countries10. However, it has been 
underestimated and can be considered as a neglected disease. 
The main source of human infection is considered to be 
environmental contamination by Toxocara spp. eggs, especially in 
public areas of large urban centers, such as parks and gardens frequented 
by dogs and cats as well as humans1. In Brazil, studies have been done 
pointing out the contamination of public places by Toxocara spp. 
eggs3,4,11,16. Also, the epidemiology of toxocariasis in different regions 
has been studied. An association between the higher frequency of 
seroreactivity to T. canis antibodies in humans and socioeconomic 
variables such as educational level, family income, water treatment2 and 
contact with soil5,6, with a predominance of seropositivity in children, 
has been observed.
São Paulo, located in Southeast of Brazil, is considered the richest 
state of the country. Conversely, Pontal do Paranapanema, in the western 
region, is one of the poorest and undeveloped regions of the state, and 
is characterized by large cattle-raising farms. Since 1982, the landless 
population has increased dramatically because of increased pressure over 
land owners, and has resulted in highest number of landless squatters 
and settlements in Brazil14. The increasing number of people living in 
the settlements, often in plastic-hut located on marginal lands or next 
to highways near cattle raising areas and water sources, with poor-
resources and precarious living conditions, inadequate sanitary care 
and sanitary education, associated to presence of pets, represents an 
important source of environmental contamination by parasites, which 
may favor the establishment of the biologic life cycle of parasites such 
as Toxocara spp. 
In a rural settlement (Padre Josimo), at the same area, a frequency of 
21.5% of Toxocara spp. antibodies in the human population was observed. 
When soil samples were checked in 24 plots where at least one human 
being was considered seropositive, embryonated Toxocara spp. eggs 
were found in five (21%) of the investigated plots15.
The purpose of the present study was to determine the frequency of 
Toxocara spp. contamination in soil and aspects regarding its transmission 
in a rural community population in São Paulo, Brazil.
MATERIALS AND METHODS
Study area: The study was carried out in the settlement Água 
Sumida, located in Teodoro Sampaio (22017’12’’ S; 52036’12’’ W), west 
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region of São Paulo State, Brazil. It is an area occupied by the “Landless 
Peasants Movement” (MST) since 2000, and it was expropriated in 2003 
for land reform purposes by the Brazilian National Institute for Land, 
Settlement and Agrarian Reform (INCRA). The settlement comprises 
4,210.64 hectares, and since 1988 has been divided into 121 plots9. Most 
of the inhabitants lived in small brick-built houses.
With a tropical climate, followed by a rainy season in the summer, 
the region has a dry weather in the winter with a sandy top-soil mostly 
meant for pastures and cattle raising, with temperatures ranging from 
28 0C to 36 0C in the summer. The municipality of Teodoro Sampaio had 
19,992 inhabitants in 1999, with 56.7% of them living in a high level of 
social vulnerability, according to the Brazilian Institute of Geography 
and Statistics8. 
Period and collection of the samples: From May to October, 2006, 
soil samples were collected from 31 out of 121 plots (25.62%), chosen by 
systematic sampling, based on an arithmetic progression of the number 
of plots17. In the case where the plots were uninhabited, the neighboring 
plot was included in the study. 
The soil sample was collected in eight different sites surrounding the 
residence of the settled inhabitants (two in front of the house, two in each 
lateral, and two from the back). About 50g of soil was removed down to 5 
cm in depth at each site, resulting in eight samples by plot. The samples 
were separately carried to the laboratory in a polyethylene bag. 
As a precaution, after eliminating the superficial dirt, a minimum 
distance of two meters was established for soil collection, whenever 
feces were visible.
Processing of the soil samples: The samples were stocked in brand 
new plastic bags and refrigerated until processed. Two aliquots of 10g 
from the material of each side of the house, after homogenization, was 
weighed, washed with a 0.2% Tween-80 solution, and transferred to 
a sedimentation receptacle where they were left overnight at room 
temperature. The supernatant was discarded and the sediment was washed 
with a decinormal sodium hydroxide, and was resuspended in a sodium 
nitrate solution, specific gravity 1.20/cm3. The recovery of Toxocara spp. 
eggs was repeated three times for each aliquot.
Data collection: A questionnaire was directed in order to collect data 
on the number of inhabitants by plot and the number of pets, including 
gender and the age of the animals.
Statistical analysis: Statistical analysis was performed with a 
statistical package using Chi-square test. P-values lower than 0.05 was 
considered to be statistically significant18.
RESULTS
Eggs of Toxocara spp. were recovered in nine (29.03%) out of the 31 
plots examined. The number of eggs varied from two to four. In five of 
the studied plots (16.2%), the eggs presented characteristics of viability, 
with moving larvae inside the eggs observed in three different plots, and 
immovable larvae in other two. The presence of eggs was observed in 
all of the sites surrounding the plots (46.15% in the lateral area; 38.46% 
in front of the house and 15.39% in the backyard).
A population of 85 inhabitants in the visited plots was registered 
(mean of 2.29/plot). A total of 76 dogs and 42 cats were observed, and 
the number of animals per plot ranged from one to six (mean of 2.3) 
for dogs, and from one to 14 (mean of 1.29) for cats. There was at least 
one dog or cat in 27 and 17 out of the 31 plots visited, respectively. In 
16 (51.61%) out of the 31 households in our study area have both dogs 
and cats. Puppies were observed in three plots (0.09%), and in only one 
plot (0.03) a kitten was verified. A 1:1.12 dog/human and 1:2.02 feline/
human proportion was observed. 
The presence of pets was verified in 23% of contaminated plots and 
in 58% of non-contaminated ones. There was no association between 
the presence of animals in the plots and soil contamination by Toxocara 
spp. eggs (p = 0.7961). In two out of nine (6.0%) contaminated plots, 
neither dogs nor cats were registered.
DISCUSSION
The aim of this study was to analyze the environmental contamination 
by Toxocara spp. eggs from settled communities in rural areas of São 
Paulo State, Brazil.
The frequency of soil contamination (29.03%) observed in the 
settlement Água Sumida was higher than the one observed in the 
settlement Pe. Josimo in the same area15. However, the soil contamination 
was evaluated by these authors in plots where at least one inhabitant had 
shown anti-Toxocara spp. antibodies.
The contamination in the rural community studied was also higher 
than the verified in public areas from other cities in São Paulo State, such 
as Botucatu16 and Ribeirão Preto3, where the reported contamination was 
17.5% and 20.5%, respectively. However, in Sorocaba, contamination 
occurred in 53.3% of the samples examined, besides being an urban 
area5. Several factors may contribute to this variation, such as climatic 
and environmental conditions, the density of dogs and cats in the areas11, 
texture of the soil analyzed, and diagnostic methodology employed12. In 
this study, we adopted a solution of sodium nitrate, which was considered 
the most efficient to recovery Toxocara spp. eggs when compared to 
sodium chloride, magnesium sulphate, and zinc sulphate solutions13. 
It would be expected a soil contamination by Toxocara vitulorum, 
ascaridoid species that parasites ruminants, once cattle are raised in 
these rural settlements. However, according to the inhabitants, access of 
cattle was not allowed in the area around the house, where the samples 
were collected. Consequently, this information supported the recovered 
Toxocara spp. eggs might had been shed by dogs and/or cats. 
Although a poor vegetation and dry soil was observed in some plots, 
which could cause quick disintegration of the eggs, the recovery of 
embryonated Toxocara spp. eggs (16.2%) indicates that the environmental 
conditions were favorable to their development. 
Although the number of puppies and kittens was lower than the 
population of adult pets in the studied settlement, there were evidences 
of poor hygiene and bad nutrition conditions of pets while collecting 
samples, that usually defecate in pens surrounding the house and, 
consequently, maintaining a highly contaminated habitat. Even pets that 
had been considered domicilied by their owners, presented the behavior of 
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stray animals, having free access to the neighboring plots. It is reasonable 
to assume that contamination of soil would be heavier if these pets were 
restrained to their own plots.
In this study, no association was observed between soil contamination 
and the presence of pets in the plots. However, it is not possible to 
exclude that these animals can play an important role in epidemiology 
of toxocariasis, representing a risk factor to the human infection by 
hand-to-mouth contact. 
Pet population density in settlement and the soil contamination by 
Toxocara spp. eggs should be considered while elaborating an appropriate 
education, control and prevention program of human toxocariasis for 
those areas.
RESUMO
Contaminação ambiental por ovos de Toxocara spp. em 
assentamento rural no Brasil
Com o objetivo de avaliar a contaminação ambiental por ovos 
de Toxocara spp. em assentamento rural da região do Pontal do 
Paranapanema, oeste do estado de São Paulo, Brasil, amostras de 
solo de oito diferentes pontos ao redor da casa de 31 dos 121 lotes do 
assentamento foram coletados. A recuperação de ovos foi realizada pela 
técnica de centrífugo-flutuação em solução de nitrato de sódio (d = 1,20g/
cm3). Ovos de Toxocara spp. foram recuperados em nove (29,03%) dos 31 
lotes. Em 27 das 31 casas amostradas (87,1%), havia pelo menos um cão 
e em 17 (54,84%) pelo menos um gato. O número de cães por lote variou 
de um a seis (media de 2,3). No caso dos gatos, o número variou de um a 
14 (média de 1,29). Em 16 dos 31 lotes (51,61%), havia a presença de pelo 
menos um cão ou gato. Não houve relação entre a presença desses animais 
e a contaminação do solo (p > 0,05). Entretanto, a contaminação do solo 
por ovos de Toxocara spp. e as precárias condições de higiene tanto da 
população quanto dos seus animais compõem um ambiente favorável à 
infecção dos assentados por agentes de larva migrans/toxocaríase.
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